Using high-precision neutron-scattering data, we show that the momentum distribution, n(k), in normal He differs significantly from the classical, Maxwell-Boltzmann distribution while n(k) in liquid neon is Maxwellian. Final-state contributions to the scattering function are also determined from the data. In helium these are most conveniently represented as a final-state broadening function and in neon as additive corrections to the impulse approximation.
Neutron-scattering experiments at high momentum transfer Q, measure single-particle properties and especially atomic momentum distributions n (k), in condensed matter. ' The n (k} is obtained directly if the observed dynamic structure factor, S(Q, co), is well approximated by the impulse approximation (IA). In the IA, the atom struck by the neutron is assumed to recoil freely without interacting with its neighbors.
However, in practice, the recoil is not free and the final-state (FS) interactions greatly complicate the interpretation of experimental data. In the past, information on n (k) could only be obtained using theoretical input to account for FS effects or by treating them as additive corrections. In this paper we demonstrate, for two contrasting liquids, He and Ne, that both n (k) and the FS effects can be simultaneously extracted. This is possible only by considering the Q dependence of high-quality scattering data over a broad range of momentum transfers. Rather than attempting to reach the highest possible momentum transfer, A'Q, we emphasize precision at intermediate Q (~3 0 A ') where FS effects are not small and can be identified in the data.
The analysis method consists of expanding the intermediate scattering function, S(g, t), the Fourier transform of S (Q, co) , in powers of the time t, and treating the expansion parameters (cumulants) as free parameters to be determined by a fit to the experimental data. The parameters associated with n (k) and FS effects can be separated through the measured Q dependence of the parameters in this expansion. Liquid He and Ne represent contrasting systems which illustrate the method. We now sketch the expansion method (laid out in detail by Cxlyde ), present the data, display n (k), atomic kinetic energy Ek, and the final-state effects.
It is convenient to work with the longitudinal momen-
where the p" in this expansion are similarly related to the moments of J(Q,y) and Ts is a time ordering operator. (1) and (2), we obtain R (Q, s) =exp g P"t"
where P"=p"(n odd) and P"=p"-a"(n even Values for p", with n =2 -6, were obtained by fitting (2) to the data using the known instrumental resolution. The parameters p2 to p4 are quite accurately determined in this way, but p5 and p6 have a much larger uncertainty (-35%%uo) . Figure 1( The broadening function R (Q, s) can be obtained from (3) using the values for the P" listed in Table I . The resulting Fourier transform, R (Q,y), is shown in Fig. 2 
(b).
We note that the experimentally determined R(Q, y) satisfies the appropriate sum rules and that the negative values of R (Q,y) result from the requirement that the second moment should be zero. The R (Q,y) calculated by Silver at Q=23 A ', the dashed line in Fig. 2(b) , although narrower, compares favorably with the observed R (Q,y).
We turn now to the results for liquid neon shown in Fig. 3(a) . Here, the width of J&z(y) is large relative to R (Q,y) thus making it difficult to obtain the higher components in (2). Due to this difficulty, the expansion in (4) is more appropriate. An example of a fit of (4) with )M2, p3 and p4 treated as free parameters is shown as the solid line in Fig. 3(a) . The separate contributions of (4) are also shown. The model represents the data well at all Q's. ( V v (r) ) =4000+500 K/A, which is consistent with the quantum correction estimate. This quantity has also been calculated' and the result was (V v(r)) =2996 K/A, somewhat lower than our observations. In Fig. 3(b) 
